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Detected on Coronary
CT Angiography Predicts
Acute Coronary SyndromeThe study by Puchner et al. (1) revealed that the
presence of high-risk plaque features on coronary
computed tomography angiography (CTA) in patients
presenting to the emergency department with acute
chest pain, but negative initial electrocardiogram and
troponin, increases the likelihood of acute coronary
syndrome (ACS). This is independent of the presence
of signiﬁcant coronary artery disease and clinical risk
assessment (age, sex, number of cardiovascular risk
factors).
First, patients in this study were recruited between
April 2010 and January 2012, and hence, at least 2-
year medium-term clinical follow-up would be
available, but the primary endpoint of this study was
ACS during index hospitalization. ACS was deﬁned as
acute myocardial infarction (MI) or unstable anginapectoris that was pre-deﬁned and adjudicated by an
independent clinical events committee. This study
included 472 patients, and only 37 patients had ACS.
It is not clearly stated in the body of the paper how
many patients had acute MI, or how many went on to
have invasive coronary angiography and revascular-
ization. It would have been clearer if the authors
elaborated on this in the body of the paper. It is of
further interest for the authors to report whether
high-risk features on CTA predict these harder clin-
ical endpoints. A recent study by Nasis et al. (2)
reported the long-term outcome (median follow-up
of 47.4 months) of 585 consecutive patients who
underwent CTA assessment in the emergency
department, and the event rate for coronary revas-
cularization was 6.2% (n ¼ 34). It is therefore of in-
terest that Puchner and colleagues report whether
high-risk or “vulnerable plaque” features in this
study predicted longer-term ACS, coronary revascu-
larization, and mortality as well.
Second, the assessment of plaque burden, which
has been the strongest independent predictor of long-
term ACS (3), was not reported in this study. It would
have been of signiﬁcant interest to compare high-risk
plaque features with plaque burden for prediction of
short-term and long-term ACS in this study.
Third, the authors deﬁned low attenuation plaque
as <30 HU on the basis of previously published
criteria described by Motoyama et al. (4), who used a
tube voltage of 135 kV. The scanner parameters were
not described by Puchner et al. (1). Could Puchner and
colleagues (1) speculate about the applicability of the
low attenuation plaque deﬁnition used in their study
if the tube voltage differed from that in the study by
Motoyama et al. (4)?*Dennis T.L. Wong, MBBS (Hons), PhD
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Coronary CT Angiography Predicts
Acute Coronary SyndromeWe thank Dr. Wong for his interest in our paper (1).
Among patients with acute coronary syndrome (ACS),
32 of 37 (86.5%) patients underwent invasive coro-
nary angiography. Coronary revascularization was
performed in 26 of 37 (70.3%) patients. There were
no cardiovascular deaths, and 5 patients were diag-
nosed with acute myocardial infarction during the
index hospitalization. These numbers of events
were insufﬁcient to evaluate the predictive value of
high-risk plaque features for hard cardiovascular
outcomes.
We agree with Dr. Wong that the ability of high-risk
plaque features to predict long-term cardiovascular
outcomes is of great interest in acute chest pain
patients. In the ROMICAT II (Rule Out Myocar-
dial Infarction/Ischemia Using Computer Assisted
Tomography II) trial, the design of the study did not
include follow-up beyond 28 days. Therefore, we
were unable to study long-term outcomes.
Plaque burden of >70% was associated with an
increased risk of future major adverse cardiovascular
events in the PROSPECT (Providing Regional Obser-
vations to Study Predictors of Events in the Coronary
Tree) trial (2). The primary goal of our study was to
perform qualitative assessment of high-risk coronary
plaque features that can be included in the routine
clinical assessment. The measurement of plaque
burden requires quantitative evaluation of coronary
arteries with dedicated software. We performed
quantitative analysis of coronary plaque in the
ROMICAT II trial and demonstrated that the volume
of coronary plaque with low HU (<60 HU), number
of plaques with positive remodeling (remodeling
index >1.1), and number of plaques with plaque
burden >70% were predictive of ACS during the in-
dex hospitalization in the ROMICAT II trial (3). In the
multivariable analysis, the volume of low-HU plaque
and positive remodeling remained signiﬁcant pre-
dictors of ACS after adjusting for minimal luminal
area of <4 mm2. The ﬁnal model did not include
plaque burden, which was in part due to overlap
between positive remodeling and large plaque
burden.
We agree with Dr. Wong that the scan para-
meters can affect the measurements of plaque CTattenuation. The typical tube potential in the
ROMICAT II study was 120 kVp. However, luminal
contrast enhancement, reconstruction ﬁlters, and
image noise in addition to scan parameters can also
inﬂuence plaque CT attenuation. The adaptive
thresholding, which takes into account CT attenua-
tion of structures outside of the plaque, may provide
more accurate classiﬁcation of coronary plaque
composition (4). We demonstrated in ex vivo coro-
nary arteries that the threshold of <60 HU may be
more appropriate for the detection of lipid core (5).
In the quantitative analysis in the ROMICAT II trial,
the volume of plaque with <60 HU was predictive of
ACS (3). Nevertheless, we decided to use the
threshold of <30 HU in our study, as this was the
most often used value in the published reports. We
decreased the inﬂuence of the error induced by the
selected threshold by using qualitative assessment
and deﬁning high-risk plaque as the presence of any
of 4 features. We observed signiﬁcant overlap in the
presence of positive remodeling, low-HU plaque, and
napkin-ring sign, which decreased the inﬂuence of a
single high-risk plaque feature (e.g., low-HU plaque)
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